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Ministry of Health of Ukraine 
Order

	17.04.2007         
	Kyiv
	№ 190


	
	Registered with the Ministry of Justice of Ukraine under №949/14216

on 17 August, 2007


On approval of the Procedure for conducting additional

studies of medicinal products during expert evaluation

of registration materials
In order to create a transparent system of referral for additional studies of medicinal products during state registration, re-registration, introduction of changes to materials of the registration dossier to implement paragraph 1, item 4 of the Procedure for state registration (re-registration) of medicinal products (approved by Decree of the Cabinet of Ministers of 26 May 2005 № 376 (amended) and item 3.11 of the Procedure for conducting expert evaluation of materials of medicinal products submitted for state registration (re-registration) and expert evaluation of materials about introduction of changes to registration materials during the validity period of registration certificate (approved by the MoH Order of 26 August 2005 № 426 and registered with the Ministry of Justice of Ukraine on 19 September 2005 under № 1069/11349 (amended) 

I order:

      1. To approve Procedure for conducting additional studies of medicinal products during expert evaluation of registration materials (attached). 
2. To establish that additional studies pertinent to pre-clinical and clinical trials shall be conducted according to the procedure determined by the current legislation for pre-clinical, clinical trials of medicinal products and requirements for registration materials submitted for state registration (re-registration) of medicinal products.
3. V.T. Chumak, Director, PE “State Pharmacological Center” of the Ministry of Health of Ukraine, to ensure:

- compliance of the requirements of this Procedure when medicinal products are referred for additional studies during state registration, re-registration and introduction of changes to registration materials; 
- submission of this Order for the state registration to the Ministry of Justice of Ukraine.

4. I hereby authorize O.M. Orda, First Deputy Minister, to supervise execution of this Order.
Yu. Gaidaiev

Minister
Approved

Order of the Ministry of Health of Ukraine 
17.04. 2007   № 190

	Registered with the Ministry of Justice of Ukraine on “17” August, 2007

under 949/14216



Procedure
for conducting additional studies of medicinal products during expert evaluation of the registration materials  
1.
General provisions
1.1. This Procedure is to arrange for implementation of paragraph 1, item 4 of the Procedure for state registration (re-registration) of medicinal products approved by Decree of the Cabinet of Ministers of 26.05.2005 № 376 (amended) and item 3.11 of the Procedure for conducting expert evaluation of materials pertinent to medicinal products submitted for state registration (re-registration) and expert evaluation of materials about introduction of changes to registration materials during the validity period of registration certificate (hereinafter – Procedure for expert evaluation of materials) approved by the MoH Order of 26.08.2005 № 426 registered with the Ministry of Justice on 19.09.2005 under № 1069/11349 (amended). The procedure provided for preparing substantiated conclusions about efficacy, safety and quality of medicinal products during expert evaluation of registration materials submitted for state registration (re-registration) and expert evaluation of materials about introduction of changes to registration materials during validity period of the registration certificate.
1.2. The Public Enterprise “State Pharmacological Center” MoH Ukraine (hereinafter - Center) has been authorized to conduct expert evaluation of materials pertinent to additional studies of medicinal products.

2. Definition of terms
Biowaiver – a procedure for conducting state registration of generic medicinal product based on Biopharmaceutics Classification System and results of in vitro equivalence testing using dissolution test. 

Biopharmaceutics Classification System (BCS) – a scientific framework for classifying active substances based upon their aqueous solubility and permeability. 

Interchangeable medicinal product – a medicinal product which is therapeutically equivalent to a reference preparation and can be interchanged with the reference preparation in clinical practice.

Equivalence requirements – in vivo and/or in vitro testing requirements for the state registration of generic medicinal product and issue of registration certificate.

Generic medicinal product (generic, multisource, essentially similar product) – pharmaceutically equivalent or pharmaceutically alternative medicinal product that may or may not be therapeutically equivalent. Generic medicinal products that are therapeutically equivalent are interchangeable.

Innovational medicinal product– medicinal product that has been registered for the first time based on full documentation pertinent to quality, safety and efficacy (full registration dossier) and which is referenced to by essentially similar product for conducting simplified registration procedure.

Equivalence test – test that determines the equivalence between the generic and reference preparations using in vivo and/or in vitro studies.  
In vitro equivalence test -  complex studies based on classification of active substance according to BCS and product solubility, and including comparison of dissolution profiles between the generic and reference products in the three media with рН 1.2, рН 4.5 and рН 6.8.
3. Criteria for conducting additional studies of medicinal products 
3.1.
Additional studies pertinent to pharmaceutical development during expert evaluation of registration materials of medicinal products submitted for state registration (re-registration) and expert evaluation of materials about introduction of changes to registration materials during the validity period of registration certificate shall be conducted if the results of expert evaluation of registration materials showed:

- no or insufficient data to be presented according to the requirements provided for part II, Annex 4 of the Procedure for expert evaluation of materials “Chemical, pharmaceutical and biological studies of medicinal products” for documenting that the developed pharmaceutical form and proposed composition satisfy the purpose specified in the application for conducting expert evaluation of materials for state registation of medicianl products;

- no or insufficient data to be presented according to the requirements provided for  part II, Annex 4 of the Procedure for expert evaluation of materials “Chemical, pharmaceutical and biological studies of medicinal products” pertinent to physical and chemical characteristics of active substance which may affect the bioavailability;

  - no or insufficient study data for documenting the equivalence between the generic medicinal product and reference product at the stage of pharmaceutical development envisaged by “Requirements for conducting studies to document the equivalence of generic medicinal products” specified in Annex of this Procedure. 

3.2.
Additional studies for documenting quality of medicinal products during expert evaluation of registration materials of medicinal products submitted for state registration (re-registration) and expert evaluation of materials about introduction of changes to registration materials during the validity period of registration certificate shall be conducted if the results of expert evaluation of registration materials showed:

- that the materials of registration dossier have no or insufficient data to be presented according to the requirements provided for part II, Annex 4 of the Procedure for expert evaluation of materials “Chemical, pharmaceutical and biological studies of medicinal products” for preparing substantiated conclusions about product safety;

- according to the results of inspection conducted as per Procedure for clinical trials of medicinal products and expert evaluation of materials pertinent to clinical trials approved by the MoH Order of 13.02.2006 № 66, registered with the Ministry of Justice of Ukraine 10.03.2006 under № 252/12126, it was established that storage conditions of investigated medicianl product have not been observed during clinical trials or inconsistency between serial numbers of samples of investigational medicinal product during clinical trials. 
3.3.
Additional studies for documenting reproducibility of control methods during expert evaluation of registration materials of medicinal products submitted for state registration (re-registration) and expert evaluation of materials about introduction of changes to registration materials during the validity period of registration certificate shall be conducted if:

   - according to the results of expert evaluation of registration materials it has been established that test procedure lacks or does not correspond to procedures specified in the State Pharmacopeia of Ukraine approved by the MoH Order of 12.03.2001 № 95 (hereinafter - SPhU), European Pharmacopeia or other national pharmacopeias of leading countries;

- according to the results of expert evaluation of registration materials it has been established that validation data of analytical procedures which document the appropriateness of procedure to accomplish the assigned tasks are presented not in line with the requirements of SPhU (item “Validation of analytic procedures and tests”);  
- the applicant has introduced in the specification of finished medicinal product an additional quality index, and test procedure in case the test uses this index;

- the applicant has introduced alternative procedure or has changed already approved test procedure;

- the applicant has changed already approved test procedure.

3.4.
Additional studies pertinent to pre-clinical studies during expert evaluation of registration materials of medicinal product submitted for state registration (re-registration) and expert evaluation of materials about introduction of changes to registration materials during the validity period of registration certificate shall be conducted if the results of expert evaluation of registration materials showed:

-  unreasonable lack of data to be presented according to the requirements envisaged by part III, Annex 4 of the Procedure for expert evaluation of materials “Pharmacological and toxicological documentation” pertinent to pharmacological, pharmacokinetic and toxicological studies of medicinal product; 

- lack of data to be presented according to the requirements envisaged by part III, Annex 4 of the Procedure for expert evaluation of materials “Pharmacological and toxicological documentation” pertinent to pharmacological, pharmacokinetic and toxicological studies of medicinal product.

3.5.
Additional studies pertinent to efficacy and/or safety of medicinal product during expert evaluation of registration materials of medicinal product submitted for state registration (re-registration) and expert evaluation of materials about introduction of changes to registration materials during the validity period of registration certificate shall be conducted if the results of expert evaluation of reports of conducted clinical trials submitted by the applicant showed that:

- clinical data which are to be submitted according to part IV, Annex 4 of the Procedure for expert evaluation of materials “Clinical documentation” are not presented in full and/or insufficiently justify some indications for use or contraindications, regimens; 

- there are negative data about efficacy and safety of medicinal product to be presented according to the requirements provided for part IV, Annex 4 of the Procedure for expert evaluation of materials “Clinical documentation” and these data require additional studies; 

- conducted clinical trials are inadequate to document efficacy and safety of medicinal product;

- data raise doubts about authenticity of results of conducted clinical trials.

3.6. Additional trials for combined medicinal products with known active substances which had never been used previously in the given combination for treatment shall be conducted if the materials of toxicological, pharmacological or clinical trials to be submitted according to the requirements envisaged by part III, Annex 4 of the Procedure for expert evaluation of materials “Pharmacological and toxicological documentation” are not presented in full.


It does not apply to cases when combined medicinal products with known active substances which had been used previously in medical practice as single preparations in the same pharmaceutical form, doses and appropriate ratio for achieving the same therapeutic target. At the same time the applicant shall submit study results to document lack of interaction between the ingredients at the stage of manufacturing as well as during shelf-life of combined medicinal product which may affect the product efficacy and safety.

3.7.
Additional studies pertinent to bioavailability and bioequivalence of generic medicinal products during expert evaluation of registration materials of medicinal products submitted for state registration (re-registration) and expert evaluation of materials about introduction of changes to registration materials during the validity period of registration certificate shall be conducted if: 
- data are not presented in full to document bioequivalence of the product according to the “Requirements for conducting studies for documenting equivalence of generic medicinal products” specified in Annex of this Procedure;

- data are inadequate to document bioequivalence of generic medicinal product according to the “Requirements for conducting studies for documenting equivalence of generic medicinal products” specified in Annex of this Procedure;

- there is a risk of possible differences in bioavailability which may cause therapeutic nonequivalence.
4. Conducting the additional studies of medicinal products 
4.1. Additional studies pertinent to pharmaceutical development, documenting quality and reproducibility of control methods during expert evaluation of registration materials of medicinal products submitted for state registration (re-registration) and expert evaluation of materials about introduction of changes to registration materials during the validity period of registration certificate shall be conducted at Center’s Laboratory for Pharmaceutical Analysis, and if some studies are impossible to conduct - in the authorized laboratories according to the accreditation field based on the agreement with the Center and at its referral.      

4.2. Additional studies pertinent to pre-clinical studies of medicinal product during expert evaluation of registration materials of medicinal product submitted for state registration (re-registration) and expert evaluation of materials about introduction of changes to registration materials during the validity period of registration certificate shall be conducted in institutions specified by MoH Ukraine in accordance with established procedure as those which can conduct pre-clinical studies of medicinal product.
4.3. Additional studies pertinent to efficacy and/or safety of medicinal products during expert evaluation of registration materials of medicinal product submitted for state registration (re-registration) and expert evaluation of materials about introduction of changes to registration materials during the validity period of registration certificate shall be conducted in specialized healthcare settings specified by MoH Ukraine in accordance with established procedure as those which can conduct clinical trials of medicinal product.
4.4. Additional studies pertinent to bioavailability and bioequivalence of generic medicinal products during expert evaluation of registration materials of medicinal product submitted for state registration (re-registration) and expert evaluation of materials about introduction of changes to registration materials during the validity period of registration certificate shall be conducted in specialized healthcare settings specified by MoH Ukraine in accordance with established procedure as those which can conduct clinical trials and Center’s Laboratories of Pharmacokinetics, if some trials are impossible to conduct - in the other authorized laboratories at Center's referral.
4.5. Additional studies shall be conducted on a contractual basis between the applicant and institution (laboratory, healthcare setting, etc.) which performs the appropriate additional studies. 
4.6. Additional studies pertinent to pharmaceutical development of medicinal product shall be conducted according to the requirements specified in part II, Annex 4 of the Procedure for expert evaluation of the materials “Chemical, pharmaceutical and biological studies of medicinal products”.
4.7. Additional studies pertinent to proving quality of medicinal product and reproducibility of control methods shall be conducted according to the specification and control methods specified in registration materials. If it is impossible to apply procedure specified in registration materials a procedure can be used which appropriateness for the assigned tasks solution has been documented by experimental data of validation. If some quality indices couldn’t be controlled because of lack of material and technical capabilities of the authorized laboratory (lack of equipment, apparatus, standard samples, etc.), a medicinal product is a product of limited use (orphan medicinal product) or is of high prime cost - the data of quality index may be accepted according to the quality certificate of manufacturer. 
4.8. Additional studies pertinent to pre-clinical studies shall be conducted according to requirements of the Procedure for conducting pre-clinical study of medicinal products, Procedure for specifying institutions which may conduct pre-clinical study of medicinal products approved by the MoH Order of 01.11.2001 № 441, registered with the Ministry of Justice of Ukraine on 20.11.2001 under № 972/6163.
4.9. Additional studies pertinent to efficacy and/or safety of medicinal products and/or verification of data about bioavailability and bioequivalence of generic medicinal products shall be conducted according to the Procedure for conducting clinical trials of medicinal products and expert evaluation of materials pertinent to clinical trials approved by the MoH Order of 13.02.2006 № 66, registered with the Ministry of Justice of Ukraine on 10.03.2006 under № 252/12126, in procedure envisaged for routine studies.
4.10. The applicant shall submit to the Center his reports about additional trials for additional expert evaluation. 
V.T. Chumak

Director,

PE “State Pharmacological Center” MoH Ukraine 

Annex to

the Procedure for referring for additional studies of medicinal products during expert evaluation of registration materials
Requirements for conducting studies to document the equivalence of generic medicinal products 
Requirements for conducting studies to document the equivalence of generic medicinal products have been developed according to WHO Technical Report Series 937, Annex 7 Multisource (generic) pharmaceutical products: guidelines on registration requirements to establish interchagebility.

Generic medicinal products claimed to be therapeutically equivalent and interchangeable shall correspond to the same quality standards as reference preparation product.  Comparative studies in humans such as pharmacokinetic, pharmacodynamic and clinical trials should be conducted to document equivalence of the generic product. In cases specified in this Annex the comparison of in vitro dissolution profiles between the generic medicinal product and the reference preparation product will be enough to document the equivalence of generic medicinal product. The given Annex presents groups of medicinal products which do not need the equivalence test and their interchangeability is properly ensured in compliance with the requirements for manufacturing and quality standards set in the current legislation. 
Alternative methods and approaches may be used to document equivalence of the generic medicinal products if applicant provides proper scientific justification. 
If no convincing data about therapeutic equivalence and/or bioequivalence are available, the Center shall conduct additional studies as per the requirements of this Order. 
1. Documentation of equivalence for registration
Generic products must be shown either directly or indirectly to be therapeutically equivalent to the reference preparation if they are to be considered interchangeable with the reference preparation.

Suitable test methods to assess equivalence are:

1) Comparative pharmacokinetic studies meeting the requirements adopted in Ukraine in which active substance and/or its metabolite(s) concentration is measured in accessible biological fluid such as blood, plasma, serum or urine to obtain pharmacokinetic measures such as AUC and Cmax that are reflective of systemic exposure; 

2) Comparative pharmacodynamic studies in humans;

3) Comparative clinical trials;
4) Comparative in vitro tests.

The applicability of each of the above four methods in documenting equivalence is defined on the basis of complex expert evaluation of factors including the characteristics of the active substance and pharmaceutical form of medicinal product.

When choosing methods to document the equivalence, the following approaches shall be used:

- where active substance produces measurable concentrations in an accessible biological fluid such as plasma, comparative pharmacokinetic studies in vivo in humans can be performed at will and capability of the applicant; in vitro testing according to BCS based biowaivers for immediate release orally administered medicinal products  may be used;

- where active substance does not produce measurable concentrations in an appropriate biological fluid, comparative pharmacodynamic studies in humans can be performed;

- when it is not possible to determine the pharmacokinetic profile or to find suitable pharmacodynamic end-points, comparative clinical trials may be used at will of the applicant.

Criteria for referral to equivalence studies are listed in sections 2 and 3 below.

2. When equivalence studies are not necessary 

Generic medicinal products mentioned in this section are considered to be   equivalent when the specified conditions are fulfilled and do not require additional studies if the requirements for manufacturing and quality standards correspond to the current legislation of Ukraine and international norms:

а) when the medicinal product is to be administered parenterally (e.g. intravenously, subcutaneously or intramuscularly) as aqueous solutions containing the same active substance in the same molar concentration as the reference preparation and the same or similar excipients in comparable concentrations as in the comparator product. Certain excipients (e.g., buffer solutions, preservatives and antioxidants) may be different if it can be shown in any way that in the given concentrations they would not affect the safety and/or efficacy of medicinal product;

b) when pharmaceutically equivalent products are solutions for oral use (e.g. syrups, elixirs and tinctures), which contain active substance in the same molar concentration as the reference preparation and contain essentially the same excipients in comparable concentrations. During expert evaluation attention should be paid to concentrations and characteristics of excipients known to affect gastrointestinal (GI) transit, GI permeability and hence absorption or stability of the active substance in GI;
c) when pharmaceutically equivalent products are in the form of powders for solution and solution meets either criterion “а” or criterion “b”;

d) when pharmaceutically equivalent products are gases;

e) when pharmaceutically equivalent products are otic or ophthalmic products prepared as aqueous solutions and contain the same  active substance(s) in the same molar concentration(s) and essentially the same excipients in comparable concentrations with reference preparation. Certain excipients (e.g. preservatives, buffers, substances to adjust tonicity or thickening agents) may be different provided it can be shown in any way that their use is not expected to affect safety and/or efficacy of the product;

f) when pharmaceutically equivalent products are topical products prepared as aqueous solutions and contain the same active substance(s) in the same molar concentration(s) and essentially the same excipients in comparable concentrations with reference preparation;

g) when pharmaceutically equivalent products are aqueous solutions for nebulizer inhalation products or nasal sprays intended to be administered with essentially the same device  and contain the same  active substance(s) in the same molar concentration(s) and essentially the same excipients in comparable concentrations with reference preparation. Medicinal product may contain different excipients when it is proved in any way that their use is not expected to affect safety and/or efficacy of the product.

For situations “b”, “c”, “e”, “f” and “g” it is incumbent upon the applicant to demonstrate that the excipients in the pharmaceutically equivalent product are essentially the same and in concentrations comparable to those in the reference preparation or where applicable (i.e. “e” and “g”), that their use is not expected to affect the safety and/or efficacy of the product. In the event that this information cannot be provided by the applicant and there is no access to the relevant data it is incumbent upon the applicant to perform appropriate studies to demonstrate that differences in excipients or devices do not affect product safety and/or efficacy.

3. When in vivo and in vitro equivalence is to be documented 
The generic medicinal products shall be provided with documentation which proves their equivalence to a reference preparation except for cases specified in section 2. 

3.1 In vitro studies
To document the equivalence of orally administered solid dosage forms with systemic action in vitro studies may be conducted. Decision on registration of generic medicinal product without conducting in vivo bioequivalence studies based on in vitro studies according to the world practice is called “biowaiver”.

Biowaiver is based on BCS which permits to classify all active substances into four classes depending on their aqueous solubility and permeability. Combining the dissolution with the above characteristics the system takes into account the three major factors: dissolution of medicinal product, biopharmaceutical solubility and permeability of active substance. 

All active substances can be classified into four classes according to BCS classification:

- class 1: high solubility, high permeability;

- class 2: low solubility, high permeability;

- class 3: high solubility, low permeability;

- class 4: low solubility, low permeability.

On the basis of solubility and permeability of active substance and dissolution characteristics of medicinal product the BCS approach provides an opportunity to waive in vivo bioequivalence testing for immediate release medicinal products. Oral medicinal products which equivalence couldn’t be satisfied by in vitro studies are described in section 3.2.

Active substances are considered highly soluble when the highest single dose (recommended by WHO) is soluble in 250 ml or less of each of three buffers over the pH range 1,2-6,8. All other substances are considered to be low soluble.

The pH-solubility profile of the active substances should be determined at 37±1оС in aqueous media. A minimum of three replicate determinations of solubility of each pH condition is recommended.

Active substances are considered highly permeable when the extent of absorption exceeds 85% based on a mass balance determination or in comparison with intravenous reference preparation dose. All other substances are considered to be low permeable. 

An acceptable test method for permeability determination of the active substance could be in vivo intestinal perfusion in humans. When this method is used suitability of the methodology should be demonstrated including determination of permeability relative to that of a reference preparation whose fraction of dose absorbed has been documented to be at least 85%, as well as use of negative control.

Furthermore, the permeability of active substance can be determined by the following alternative test methods:

-   in vivo or in situ intestinal perfusion using animal models;

- in vitro permeation across a monolayer of cultured epithelial cells (e.g., Сасо-2) using a standard  sample of substance with known permeability.

In vitro study as alternative to in vivo bioequivalence studies for generic immediate-release solid dosage forms should be used for those medicinal products which have very rapid or rapid dissolution characteristics and which active substances refer to 1, 2, 3 BCS classes. To document the equivalence between the generic medicinal product and reference preparation data of in vitro dissolution test should demonstrate the similarity of dissolution profiles of these products.
A medicinal product is considered to be rapidly dissolving when no less than 85% of the labeled amount of active substance dissolves in 15 minutes using a paddle apparatus (50 (75) rpm) or basket apparatus (100 rpm) in a volume of 900 ml or less in each of the following media:

- рН 1,2 HCl solution;

- рН 4,5 acetate buffer;

- рН 6,8 phosphate buffer.

A medicinal product is considered to be rapidly dissolving if no less than 85% of the labeled amount of active substance dissolves in 30 minutes using a paddle apparatus (50 (75) rpm) or a basket apparatus (100 rpm) in a volume of 900ml or less in each of the following media:

- рН 1,2 HCl solution;

- рН 4,5 acetate buffer;

- рН 6,8 phosphate buffer.

A decision about recommending for registration a generic medicinal product through biowaiver considers:

а)   solubility and permeability of active substance;

b) dissolution profiles of the generic and the reference preparations in pH 1,2, 4,5 and 6,8 media;

c) excipients used in formulation of the medicinal product;

d)  risks of incorrect biowaiver decision for cases where an in vivo study would be required to demonstrate bioequivalence.

In all cases it should be further demonstrated that the excipients included in the formulation of generic medicinal product are well-established for use in products containing that active substance and the excipients used will not lead to differences between the generic and reference products with respect to process affecting absorption (e.g.,  by effects on gastrointestinal motility or interactions with transport processes), or which might lead to interactions that alter the pharmacokinetics of the active substance.

Evidence that each excipient present in the generic product formulation is well-established and does not affect gastrointestinal motility or other process affecting absorption can be documented using the following information:

- excipients which are present in the reference preparation or excipients which are present in some other products with the same active substance as that in the generic medicinal product and these products are registered in the leading countries of the world;

- every excipient is present in generic product in amount similar to that in the comparator or in an amount typically used for that type of dosage form.

The closer the composition of the generic product to that of the reference preparation with regard to excipients, the lower the risk of inappropriate decision on equivalence using a biowaiver based on BCS.
Recommendation for state registration of generic product using comparative in vitro dissolution studies should be based on the generation of dissolution profiles. When comparing the generic and reference products, dissolution profiles can be studied using a model-independent method with similarity factor (f2) as one of the approaches.

The dissolution profile of the two products (generic and reference or two strengths from the given manufacturer) should be made under the same test conditions using an apparatus that conforms to the requirements of the European Pharmacopeia or  SPhU and using either a paddle method (50 (75) rpm) or basket method (100 rpm) at рН 1,2, 4,5 and 6,8 (buffers can be pharmacopeial or alternative  with the same рН and buffer capacity, if fully justified) at (37±0,5)оС.

Samples should be collected at certain intervals to be able to characterize the dissolution profile of the medicinal product completely (e.g., each 10, 15, 20, 30, 45 and 60 minutes). A minimum of 12 individual units of each product (generic and reference) should be evaluated at each time point.

Data with standard deviation of the mean value less than 20 % at the first time point and less than 10% at subsequent time-points can be used to calculate similarity factor (f2) noting that only one time-point should be considered after 85% dissolution of a comparator product has been reached. A minimum of three time-points (zero excluded) is required for the calculation of f2. An f2 value of 50 or above (50-100) reflects sameness or equivalence of two curves and thus equivalence of the in vitro performance of two products. The similarity factor (f2) is to be computed using the equation:

f2 = 50 · log {[ 1 + (1/n)Σt=1 n ( R(t) –T(t) )2 ] – 0,5 · 100 } ,

where: 


n – number of time points;

R(t) – mean value of the amount of active substance of the reference preparation dissolved at each of the selected time point, %;

T(t) – mean value of the amount of active substance of the investigated (generic) product dissolved at each of the selected time point, % .

If the reference and generic products are very rapidly dissolving i.e. at least 85% dissolution of active substance within 15 minutes or less in all three media, the dissolution profile comparison is not necessary.

Other appropriate statistical methods can also be used to compare dissolution profiles provided that the same acceptance criterion is used (maximum 10% difference between the profiles).

The decision on registration of solid oral dosage form of generic medicinal product through biowaiver procedure based on in vitro studies can be taken in the following cases:

1. Generic product with the active substance which is highly soluble and highly permeable (BCS class 1), can be recommended for registration based on the results of in vitro studies provided that:

- the product is rapidly dissolving and its dissolution profile is similar to that of  the reference preparation at рН  1,2,  4,5 and  6,8  buffers using the paddle method (50 (75) rpm) or the basket method (100 rpm), i.e. f2 ≥ 50 (or meets equivalent statistical criteria);

- if both the comparator and generic products are very rapidly dissolving. 

These products are deemed equivalent and their dissolution profile comparison is not necessary. 
2. The generic medicinal product which active substance is highly soluble and have low permeability (BCS class 3), may be recommended for registration through the biowaiver procedure provided it has the same or similar quantitative and qualitative composition with the comparator product, meets the criteria for dissolution profiles similarity and the risk-benefit ratio is additionally addressed in terms of extent, site and mechanism of absorption.

In general, the risks of reaching an inappropriate decision about products equivalence need to be more critically evaluated, when the extent of absorption is low (especially if fabs( 50%), if the sites of absorption are restricted to the proximal regions in the gastrointestinal tract and/or if the mechanism of absorption is subject to induction/competition. If any of these cases apply, all the excipients of generic product used will also need to be scrutinized carefully in terms of both qualitative and quantitative composition – the greater the deviation from the reference product composition the greater the risk of an inappropriate biowaiver decision.

If it is deemed that the risk of reaching an inappropriate biowaiver decision and its associated risks to public health and for individual patients is acceptable, the generic product is eligible for registration through biowaiver procedure when both the generic and reference products are very rapidly dissolving i.e. no less than 85% of the labeled amount of active substance dissolves within 15 minutes.

3. Generic medicinal product containing active substance with high solubility at рН 6,8, but not at рН 1,2 or рН 4,5, and with high permeability (some BCS class 2 compounds with weak acid properties) may be recommended for registration through biowaiver procedure provided it has the same or similar quantitative and qualitative composition as reference preparation, and the generic product:

- is rapidly dissolving (85% of active substance dissolves within 30 minutes or less) in рН 6,8 buffer;

- exhibits similar dissolution profiles as determined with f2 value or equivalent statistical evaluation to those of the comparator product at the three рН values 1,2, 4,5 and 6,8.

For the generic medicinal products containing BSC Class 2 active substances with dose:solubility ratio of 250 ml or less at рН 6,8, the excipients should additionally be critically evaluated in terms of qualitative and quantitative composition. Furthermore, if the Сmax is critical to the therapeutic efficacy of the active substance, the risk of reaching an inappropriate biowaiver decision and its associated risks to public health and for individual patients may be deemed unacceptable.

3.2. In vivo studies
For medicinal products not specified in section 2 and 3.1 in pharmaceutical forms which are expected to dissolve in organism at their application, in vivo equivalence is to be documented through either pharmacokinetic bioequivalence study, comparative pharmacodynamic study  or comparative clinical trials. In vivo documentation of equivalence is needed when there is a risk that possible differences in bioavailability may result in therapeutic inequivalence of the product, e.g.:

а) oral immediate-release medicinal products with systemic action when one of the following criteria apply:

- critical use of medicinal products;

- narrow therapeutic range (efficacy/safety margins), steep dose-response curve;

- documented evidence for bioavailability or bioinequivalence problems related to the active substance or its pharmaceutical forms (unrelated to dissolution problems);

-  there is an evidence to suggest that polymorphism of active substance, the excipients and/or technological processes used in manufacturing could affect bioequivalence;

b) non-oral, non-parenteral medicinal products designed to act systemically (such as transdermal patches, suppositories, nicotine chewing gum, testosterone gel and skin inserted contraceptives);

c) modified-release medicinal products designed to act systemically (in some instances the Center’s conclusion about registration may be based on in vivo-in vitro correlation information and in vitro data of modified-release medicinal products provided it is not the first state registration of modified-release dosage form);
d) fixed combination products with systemic action where at least one of the active substances  requires an in vivo study.

e) non-solution medicinal products for non-systemic use (e.g. for oral, nasal, ophthalmic, dermal, rectal or vaginal application) and are intended to act without systemic absorption. In these cases the equivalence is established through e.g. comparative clinical trials or pharmacodynamic, dermatopharmacokinetic studies and/or in vitro studies.

In vivo bioequivalence studies shall be performed through the procedure specified for clinical trials.

V.T. Chumak 

Director,

PE “State Pharmacological Center” MoH Ukraine 

